Sorting and reorganization of centrosomes during oocyte maturation in the mouse.
In animal oocytes, the centrosome exists as an acentriolar aggregate of centrosomal material that is regulated in a dynamic manner throughout the process of meiotic maturation. Recently, it has been demonstrated that in female meiotic systems spindle assembly is likely regulated by chromosomal and microtubule/microtubule-associated influences. The purpose of this study was to analyze the distribution of the integral centrosomal protein, pericentrin, during the course of meiotic maturation. The function of the centrosome during meiotic progression was evaluated by exposing oocytes to pharmacological agents that perturb cytoplasmic homeostasis (cycloheximide, nocodazole, cytochalasin D, taxol, and vanadate). Pericentrin was localized to the spindle poles during metaphase of meiosis-I as O- and C-shaped structures. At anaphase, these structures fragment, become displaced from the spindle poles, and associate with the lateral spindle margin. The metaphase spindle at meiosis-II had incomplete pericentrin rings at both spindle poles. Vanadate treatment, a known inhibitor of dynein-ATPase, resulted in meiotic arrest, constriction of the spindle pole, and an aggregation of pericentrin at the spindle poles. After taxol exposure, pericentrin incorporation into both spindle poles and cytoplasmic centrosomes was increased. Treatment of oocytes with cycloheximide, nocodazole, and cytochalasin D, influenced early events associated with chromosome capture and spindle assembly and altered the number and distribution of cytoplasmic centrosomes. Thus, although pericentrin incorporation is not required for meiotic spindle formation, the dynamic reorganization of pericentrin and changes in centrosome microtubule nucleating capacity are involved in critical cell cycle transitions during meiotic maturation.